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(54) Printed circuit board testing apparatus 

(57) A printed circuit board testing apparatus is pro- 
vided with a test head driving mechanism having a 
holder member operable to selectively hold either of a 
dedicated test head and a versatile-use test head for 
moving the held test head relative to the printed circuit 
board. The test head driving mechanism includes an X- 
driver section for driving the held test head in an X- 
direction, a Y-driver section for driving the held test head 
in a Y-direction t a Z-driver section for driving the held 
test head in a Z-direction perpendicularly intersecting 
the printed circuit board, and a 9 -driver section for turn- 
ing the held test head about the Z-direction. 
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Description 

[0001] This application is based on patent applica- 
tion No. 1 1-151270 filed in Japan, the contents of which 
is hereby incorporated by reference. 5 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to a printed circuit 
board testing apparatus for testing conductivity or open 10 
circuit and current leakage of a circuit pattern formed on 
a printed circuit board. 

[0003] There have been proposed printed circuit 
board testing apparatus. They can be generally classi- 
fied into two types in the aspect of test head: is 

(a) A first type of printed circuit board testing appa- 
ratus is provided with a dedicated test head to test 
an individual circuit pattern on a printed circuit 
board. The testing is executed by rendering con- 20 
tacts mounted on the test head to come into contact 
with certain points of circuit patterns on the printed 
circuit board. The contacts are activated in a speci- 
fied order to test the conductivity of each circuit pat- 
tern. 25 

(b) A second type of circuit board testing apparatus 
is provided with a test head having a pair of probes 
or movable contacts which move from one to 
another position depending on the circuit pattern on 

the printed circuit board to be tested. Such test 30 
head is hereinafter referred to as "versatile- use test 
head", and is useable for testing a variety of circuit 
patterns. The second type of circuit board testing 
apparatus is disclosed in, for example, Japanese 
Unexamined Patent Publication No. (HEI) 3-2291 67 35 
and Japanese Utility Model Unexamined Publica- 
tion NO. (HEI) 5-40893. 

[0004] In the first type of circuit board testing appa- 
ratus, the dedicated test head is used only for particular 40 
printed circuit boards formed with the same circuit pat- 
tern. Accordingly, the time required for inspection or test 
of each printed circuit board is shortened if a large 
number of circuit boards having the same circuit pattern 
are to be tested. However, such dedicated test head 45 
designed specially for a particular printed circuit board 
needs a complicated production process, and approxi- 
mately one week is required to produce one dedicated 
test head. Accordingly, this type of apparatus is suitable 
for testing a large number of printed circuit boards hav- 50 
ing the same circuit pattern at a time, but is not suitable 
for the case where a variety of printed circuit boards 
having different circuit patterns are tested one after 
another. In this type of apparatus, it is also requir d to 
keep a variety of dedicated test heads as a stock, and 55 
manage the status of stock to meet an expected 
repeated use for test of the particular printed circuit 
board. 



[0005] Furthermore, recent years have seen an 
advanced technology of forming a v ry fine circuit pat- 
tern on a printed circuit board. Therefore, it becomes 
technically difficult to produce a dedicated test head 
capable of testing circuit boards having such very fine 
circuit patterns because adjacent contacts are required 
to be located at a very small space. 
[0006] The second type of circuit board testing 
apparatus is adapted for general or versatile use. In this 
type of apparatus, a pair of probes or movable contacts 
are moved over the printed circuit board in accordance 
with pre-stored program data for testing. The program 
data for controlling the movement of contacts can be 
programmed more easily than programming Computer 
Aided Design (CAD) data for making a circuit pattern. 
This type of apparatus does not require production of a 
dedicated test head having a complicated configuration 
for individual circuit patterns of a printed circuit board. 
Despite the fact that the second type of apparatus 
needs a longer time for testing of each printed circuit 
board than the first type of apparatus, the second type 
of apparatus is advantageous in testing a small number 
of printed circuit boards for trial when, for example, pro- 
totype printed circuit boards are manufactured. 
[0007] The two types of apparatus have their 
respective advantageous features and disadvanta- 
geous features, which have not sufficiently responded 
to a variety of requirements or demands in the inspec- 
tion and testing operation. Also, it has been undesirable 
in the aspect of cost-effectiveness and installation 
space to equip the two types of apparatus. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a printed circuit board testing apparatus which is 
free from the problems residing in the prior art. 
[0009] According to an aspect of the invention, a 
printed circuit board testing apparatus comprises a 
table for supporting a printed circuit board formed with a 
circuit pattern thereon, and a test head holding portion 
for holding a dedicated test head and a versatile-use 
test head in such a position as to face the circuit board 
supported on the table. The dedicated test head 
includes a plurality of fixed contacts. The versatile-use 
test head includes a pair of movable contacts movable 
independently from each other. 

[0010] These and other objects, features and 
advantages of the present invention will become more 
apparent upon a reading of the following detailed 
description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Fig. 1 is a schematic side view of a circuit board 
testing apparatus according to an embodiment of 
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the invention; 

Fig. 2 is a schematic top plan view of the circuit 
board testing apparatus shown in Fig. 1 ; 
Fig. 3 is a diagram showing a test head driving 
mechanism of the circuit board testing apparatus; 
Fig. 4 is a perspective view of an upper tester unit 
and a lower tester unit of the circuit board testing 
apparatus shown in Fig. 1; 

Fig. 5 is a schematic diagram of the circuit board 
testing apparatus mounted with a versatile-use test 
head; and 

Fig. 6 is a top plan view of the versatile-use test 
head. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS OF THE INVENTION 

[0012] Fig. 1 is a schematic side view of a circuit 
board testing apparatus according to an embodiment of 
the present invention, and Fig. 2 is a schematic top plan 
view of the circuit board testing apparatus. In order to 
clarify directions of movement and relative positions of 
the parts of the apparatus in drawings, X, Y and Z axes 
of rectangular coordinates are shown. 
[0013] The circuit board testing apparatus includes 
a door 1 1 provided on the front (-Y side) of a main body 

1 of the apparatus. The door 1 1 is opened to place a 
printed circuit board 2 to be tested in an initial position 3 
provided in a middle of a forward chamber of the appa- 
ratus. The printed circuit board to be tested may be a 
bare printed circuit board on which an electric circuit 
pattern is printed but circuit elements such as IC chip, 
capacitors, resistors have not been mounted. Further, 
on the rear (+Y side) of the initial position 3 is provided 
a test section 4 where the circuit board 2 is tested or 
inspected. The signals representative of conductivity 
between points on the circuit pattern of the circuit board 

2 is picked up or detected to evaluate the circuit board 2 
to accept or deny. The tested circuit board 2 is returned 
to the initial position 3 where the tested board is in turn 
taken out through the front opening by the operator. In 
this embodiment, circuit boards 2 are manually placed 
in and taken out by the operator. However, automatic 
placement and withdrawal of circuit boards may be 
available with a circuit board transfer mechanism having 
a supply unit and a taking-out unit arranged on both 
sides of the initial position or along the X-direction. The 
supply unit receives a circuit board to be tested from an 
external device, and then places a circuit board in the 
initial position 3. The taking-out unit takes out the tested 
circuit board from the initial position 3, and transfers it to 
the external device. 

[0014] A transfer table 5 is provided to transfer a cir- 
cuit board 2. The transfer table 5 is reciprocatively 
moved in Y-directions between the initial position 3 and 
the test section 4 by a transfer table drive mechanism 6. 
The transfer table drive mechanism 6 includes two 
guide rails 61 and 61 extending in the Y direction and 



spaced from each other in the X-direction. The transfer 
table 5 is slidable on those guide rails 61 and 61 . In par- 
allel with the guide rails 61 and 61, a ball screw 62 is 
disposed. One end (-Y side) of the ball screw 62 is rotat- 

5 ably supported on the main body 1 of the apparatus by 
way of a bearing. The other end (+Y side) is connected 
to a drive shaft 64 of a motor 63, whereby the ball screw 
62 is rotated by the motor 63. Also, the ball screw 62 
threads through a bracket 65 fixedly attached on the 

10 transfer table 5. The ball screw 62 and the bracket 65 
are mechanically associated with each other such that 
when the motor 63 is permitted to drive in response to a 
command from a controller to be described later. The 
transfer table 5 is moved in the Y-direction, that is, to the 

75 initial position 3 or to the test section 4. The movement 
of the transfer table 5 corresponds to the rotation of the 
motor 63. Details of the transfer table 5 will be described 
later. 

[0015] The test section 4 includes an upper tester 
20 unit 4U disposed on an upper side (+Z side) of the 
transfer table drive mechanism 6 for testing a circuit pat- 
tern formed on a top of a circuit board 2 and a lower 
tester unit 4D disposed on a lower side (-Z side) of the 
transfer table drive mechanism 6 for testing a circuit pat- 

25 tern formed on an underside of the circuit board 2. Both 
tester units 4U and 4D have the same configuration and 
are symmetrically disposed with respect to the travel 
path of the transfer table 5. A dedicated test head 41 
(see Fig. 4) and a versatile-use test head 141 (see Fig. 

30 5) are selectively mounted on the upper and lower tester 
units 4U and 4D as described below. 
[0016] The dedicated test head 41 is adapted for 
testing a circuit board having a circuit pattern where 
lands are arrayed in a relatively regular order of matrix 

35 to make contact with contacts of the test head 41 . In this 
sense, the dedicated test head 41 has a plurality of con- 
tacts 42 arrayed in a matrix at a certain pitch. In the 
case where the dedicated test head 41 is used, gener- 
ally all the contacts 42 are caused to come into contact 

40 with the lands on the circuit board 2. Accordingly, a pair 
of contacts 42 opposing each other with respect to an 
electrical path to be tested are successively selected 
one pair after another among all the contacts 42 in 
accordance with a pre-stored program to thereby test 

45 conductivity, open circuit and current leakage of the cir- 
cuit board 2. 

[0017] The versatile-use test head 141 is adapted 
for testing a circuit board where lands to make contact 
with contacts of the test head 141 are arrayed generally 

so non-regularty. The versatile-use test head 141 is pro- 
vided with at least one pair of contacts 142 which are 
movable independently from each other in X-,Y-,and Z- 
directions. In the case where the versatile-use test head 
141 is used, the pair of contacts 142 are caused to 

55 come into contact with an arbitrary one pair of lands 
opposing each other with respect to an electrical path to 
be tested, and then come into contact with another pair 
of lands as the contacts 142 are moved independently 
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in a specified direction. In this way, the testing of the cir- 
cuit board is implemented by successively allowing the 
pair of contacts 142 to come into contact with pairs of 
lands one pair after another while moving the contacts 
142 in accordance with a pre-stored program. 5 
[001 8] There are several arrangements of mounting 
the dedicated test head 41 and the versatile-use test 
head 141 with respect to the upper and lower tester 
units 4U and 4D. As an arrangement, the dedicated test 
head 41 is mounted both on the upper tester unit 4U 10 
and the lower tester unit 4D. Alternatively, the versatile- 
use test head 141 is mounted both on the upper and 
lower tester units 4U and 4D. Further alternatively, the 
dedicated test head 41 is mounted on the upper test unit 
4U while the versatile-use test head 1 41 is mounted on is 
the lower tester unit 4D f or vice versa. 
[0019] Fig. 3 is a schematic diagram of the circuit 
board testing apparatus with the dedicated test head 41 
mounted both on the upper and lower tester units 4U 
and 4D. As shown in Fig. 3, a test head drive mecha- 20 
nism 43 is provided with an X-driver section 43X for 
moving the dedicated test head 41 in the X direction 
with respect to the main body 1 , a Y-driver section 43Y 
connected with the X-driver section 43X for moving the 
dedicated test head 41 in the Y direction, a 6 driver sec- 25 
tion 43 connected with the Y-driver section 43Y for turn- 
ing the dedicated test head 41 about the Z-axis, and a 
Z-driver section 43Z connected to the 6 -driver section 
43 9 for moving the dedicated test head 41 in the Z 
direction. 30 
[0020] A controller 71 controls the test head drive 
mechanism 43 to position the dedicated test head 41 
relative to the transfer table 5 and move the dedicated 
test head 41 up and down in the Z direction to thereby 
make the contacts or probes 42 of the dedicated test 35 
head 41 contact with certain points of the circuit pattern 
on the circuit board 2 or move the contacts 42 toward 
and away from the circuit pattern on the circuit board 2. 
[0021] Next, a configuration of the transfer table 5 is 
described in detail with reference to Fig. 2. The transfer 40 
table 5 includes a circuit board holder section 51 for 
retaining a circuit board 2. The circuit board holder sec- 
tion 51 is provided with three retainer pins 53. A circuit 
board 2 is pushed against the three retainer pins 53 by 
a biasing member (not shown), thereby being firmly 45 
retain d on the holder section 51 of the transfer table 5. 
Further, the circuit board holder section 51 of the trans- 
fer table 5 is formed with an opening (not shown) in a 
specified area thereof. The opening is adapted for 
allowing contacts or probes 42 of the dedicated test so 
head 41 mounted on the lower tester unit 4D (see Figs. 
1 , 3, and 4) to come into contact with a circuit pattern 
formed on the underside of the circuit board 2, and 
allowing the contacts or probes 1 42 of the versatile-use 
test head 1 41 to come into contact with a circuit pattern 55 
formed on the underside of the circuit board 2 when the 
versatile-use test head 141 is mounted on the lower 
tester unit 4D. 



[0022] Next, returning to Fig. 3, description is made 
about an electric circuit arrangement of the circuit board 
testing apparatus. The apparatus is provided with a 
CPU, a ROM, a RAM, a motor driver, and the controller 
71 . The controller 71 controls the entire operation of the 
apparatus in accordance with a program pre-stored in 
the ROM. The controller 71 controls the transfer table 
drive mechanism 6 and the test head drive mechanism 
43 based on detection signals to render the contacts 42 
of the dedicated test heads 41 mounted on the upper 
and lower tester units 4U and 4D to come into contact 
with the specified points of the circuit pattern formed on 
a circuit board 2 on the transfer table 5. 
[0023] Further, the controller 71 is electrically con- 
nected with a tester controller 73. Upon completion of 
the contact of the contacts 42 with the circuit pattern as 
mentioned above, a test start command is given to the 
tester controller 73 from the controller 71 . The test con- 
troller 73 permits a scanner 74 to electrically activate 
pairs of contacts sequentially by way of multi-pole con- 
nectors 41 C to thereby test each electric circuit of a cir- 
cuit pattern. With the testing completed, test results are 
given to the controller 71 through the tester controller 
73. An operation panel 75 is electrically connected to 
the controller 71 to enable the operator to input instruc- 
tion or set parameters to the controller 71 . 
[0024] Fig. 5 is a schematic diagram of a construc- 
tion of the circuit board testing apparatus with versatile- 
use test heads 141 being mounted both on the upper 
tester unit 4U and the lower tester unit 4D. As described 
above, the versatile-use test head 141 is provided with 
a pair of movable contacts 142. The versatile-use test 
head 141 is provided with contact drive mechanisms 
141 A, 141 B for respectively moving the pair of contacts 
142, 142 in X-, Y-, and Z-directions independently. The 
contact drive mechanisms 141 A, 141B have the same 
configuration to each other and are adapted to respec- 
tively move a pair of contacts 142, 142 independently in 
X-, Y-, and Z-directions in accordance with program 
data that has been programmed and stored in advance 
based on Computer Aided Design (CAD) data (gover- 
nor data) about a circuit pattern of a circuit board. 
[0025] One of the pair of contacts 142, 142 is con- 
trolled by the contact drive mechanism 141 A, and the 
other one of the contacts 142, 142 is controlled by the 
contact drive mechanism 141B. The contact drive 
mechanism 141 A (141 B) is provided with a Z-driver 
section 141AZ (141BZ) for moving the contact 142 
(142) in the Z direction with respect to the main body 1 
while holding the contact 142 (142), an X-driver section 
141 AX (141 BX) connected to the Z-driver section 
141AZ (141BZ) to move the contact 142 (142) in the X 
direction, and a Y-driver section 141 AY (141 BY) con- 
nected to the X-driver section 141 AX (141BX) to move 
the contact 142 (142) in the Y direction. Each of the 
driv r sections 141AX, 141AY, and 141AZ (141BX, 
141 BY, and 141BZ) has a drive source such as AC 
motor and stepping motor, and a slider mechanism. 
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[0026] Driving the X-driver section 141AX (141BX) 
enables to move the contact 142 (142) in the X direc- 
tion; driving the Y-driver section 141 AY (141 BY) enables 
to move the contact 142 (142) in the Y direction; and 
driving the Z-driver section 141AZ (141BZ) enables to 5 
move the contact 142 (142) in the Z direction. With this 
arrangement, the pair of contacts 142, 142 in the upper 
tester unit 4U (the lower tester unit 4D) are moved 
toward and away from the circuit pattern formed on the 
circuit board 2 or allowed to come into contact with the 10 
certain points of the circuit pattern on the circuit board 
2. 

[0027] The configuration of a mounting portion of 
the versatile-use test head 1 41 is substantially the same 
as that of the dedicated test head 41. Specifically, a 15 
mount member 141 F of the versatile-use test head 141 
and a mount member 41 F of the dedicated test head 41 
are generally the same in size (width, length, height) 
and shape. The test head drive mechanism 43 is pro- 
vided with a holding member operable to receive and 20 
hold the mount member 141F of the versatile-use test 
head 141 or the mount member 41 F of the dedicated 
test head 41 . The dedicated test head 41 and the versa- 
tile-use test head 141 are selectively mounted on the 
test head drive mechanism 43 depending on the circuit 25 
pattern of a circuit board to be tested. After the mount- 
ing, a cable for measuring an electric current or voltage 
of a circuit board is connected to the tester controller 73, 
and a cable for driving the drive mechanisms 6 and 43 
is connected to the controller 71. Further, a test pro- 30 
gram which is stored individually for the circuit pattern of 
a circuit board to be tested is given to the controller 71 
to update the program for testing. 
[0028] In this way, the versatile-use test head 141 
(or the dedicated test head 41 ) is mounted on the test 35 
head drive mechanism 43 depending on the circuit pat- 
tern of a circuit board to be tested, and the cables are 
connected to the corresponding parts of the apparatus, 
thereby completing set-up of the test head prior to test- 
ing of a circuit board. 40 
[0029] In the case where the versatile-use test head 
141 is mounted, after a circuit board to be tested is 
placed on the transfer table 5, the pair of contacts 1 42 of 
the versatile-use test head 141 are moved independ- 
ently in specified directions sequentially over the circuit 45 
pattern of the circuit board 2 in accordance with the 
loaded test program to thereby test conductivity, open 
circuit and current leakage of the circuit board 2. 
[0030] In the case where the dedicated test head 41 
is mounted, as described above, a pair of contacts 42 50 
opposing each other with respect to an electrical path to 
be tested are selected one pair after another among all 
the contacts 42 in accordance with a pre-stored pro- 
gram to thereby test conductivity, open circuit and cur- 
rent leakage of the circuit board 2. - ss 
[0031] In the foregoing embodiment, the dedicated 
test head 41 and the versatile-use test head 141 are 
interchangeably mounted on the test head drive mech- 



anism 43. Alternatively, the versatile-use test head 141 
may be mounted on a certain part other of the circuit 
board testing apparatus than the test head drive mech- 
anism 43 because the contacts 142 of the versatile-use 
test head 141 are freely movable in the X-, Y-, and Z- 
directions by the contact drive mechanism 1 41 A (1 41 B). 
[0032] In the foregoing embodiment, the test head 
drive mechanism 43 is provided with the X-driver sec- 
tion 43X, Y-driver section 43Y, 6 -driver section 43 6 , 
which are adapted to position the dedicated test head 
41 relative to the circuit board 2 placed on the transfer 
table 5, and with the Z-driver section 43Z for moving the 
dedicated test head 41 (or the versatile-use test head 
1 41 ) up and down to make contact with certain points of 
the circuit pattern on the circuit board 2. Alternatively, an 
additional position adjusting mechanism may be pro- 
vided to enable the transfer table 5 to move in the Z 
direction. This altered arrangement enables to eliminate 
the test head drive mechanism 43. 
[0033] In the foregoing embodiment, the versatile- 
use test heads 141 are mounted both on the upper and 
lower tester units 4U and 4D, and the dedicated test 
heads 41 are similarly mounted both on the upper and 
lower tester units 4U and 4D. There may be a case, 
however, that part of the top (or underside) of the circuit 
board has a less circuit pattern according to the kind of 
circuit board, which makes it possible to complete test- 
ing within a shorter period of time without need of a ded- 
icated test head. In this case, mounting the versatile- 
use test head 141 on the upper tester unit 4U (or the 
lower tester unit 4D) enables to test the circuit board in 
a shorter period of time. This altered arrangement ena- 
bles to eliminate provision of a dedicated test head and 
a storage space for such a dedicated test head, which is 
more advantageous in the aspect of cost and storage 
space reduction. 

[0034] As described above, an inventive printed cir- 
cuit board testing apparatus comprises a table for sup- 
porting a printed circuit board formed with a circuit 
pattern thereon, and a test head holding portion for 
holding a dedicated test head and a versatile-use test 
head in such a position as to face the circuit board sup- 
ported on the table. The dedicated test head includes a 
plurality of fixed contacts. The versatile-use test head 
includes a pair of movable contacts movable independ- 
ently from each other. 

[0035] The test head holding portion may include a 
test head driving mechanism provided with a holder 
member operable to selectively hold either of the dedi- 
cated test head and the versatile-use test head for mov- 
ing the held test head relative to the printed circuit 
board. 

[0036] The test head driving mechanism may be 
provided with an X-driver section for driving the held test 
head in an X-direction, a Y-driver section for driving the 
held test head in a Y-direction, a Z-driver section for 
driving the held test head in a Z-direction perpendicu- 
larly intersecting the printed circuit board, and a 6 - 
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driver section for turning the held test head about the Z- 
direction. 

[0037] The versatile-use test head may be provided 
with a pair of driver units for driving the pair of movable 
contacts, respectively. Each driver unit is provided with 
an X-driver section for driving the contact in an X-direc- 
tion r a Y-d river section for driving the contact in a Y- 
direction, and a 2-driver section for driving the contact in 
a Z-direction perpendicularly intersecting the printed cir- 
cuit board. 

[0038] The test head holding portion may include 
an upper test head holder unit for holding one of the 
dedicated test head and versatile-use test head in such 
a position as to face an upper surface of the printed cir- 
cuit board, and a lower test head holder unit for holding 
one of the dedicated test head and versatile-use test 
head in such a position as to face a lower surface of the 
printed circuit board. Each of the upper and lower test 
heads may be provided with a test head driving mecha- 
nism provided with a holder member operable to selec- 
tively hold either of the dedicated test head and the 
versatile-use test head for moving the held test head rel- 
ative to the printed circuit board. 
[0039] The inventive circuit board testing apparatus 
is provided with such an arrangement as to enable 
selective mount of a dedicated test head and a versa- 
tile-use test head. Accordingly, when a circuit board 
having a very fine circuit pattern is tested, which is diffi- 
cult for the dedicated test head to measure, the versa- 
tj|e-use test head is mounted, and the program data is 
loaded that enables to move the movable contacts of 
the test head in such a manner as to accomplish testing 
of the circuit board having such a very fine circuit pat- 
tern. This will eliminate the necessity of specially pro- 
ducing a dedicated test head for the circuit board having 
the very fine circuit pattern, reducing the testing costs 
remarkably. 

[0040] Also, in the case of a small number of circuit 
boards, production of a dedicated test head for the cir- 
cuit board is not desirable in the aspect of production 
cost. Further, in the case of prototype circuit boards for 
trial or a circuit board is formed with a simpler circuit pat- 
tern, a dedicated test head is not necessary. In these 
cases, accordingly, it is desirable in the aspect of testing 
costs and testing time to mount the versatile-use test 
head on the apparatus and load program data for mov- 
ing the movable contacts of the test head. On the other 
hand, in the case where a number of circuit boards hav- 
ing the same circuit pattern to be tested exceeds, e.g., 
1 00 (namely a number of mass-produced circuit boards 
are tested at a time sequentially), a dedicated test head 
specifically designed for a particular circuit pattern is 
mounted. The mount of the dedicated test head enables 
to reduce the time required for testing. In this way, the 
inventive circuit board testing apparatus allows selective 
mounting of the dedicated test head and the v rsatile- 
use test head on a single apparatus according to the 
requirement of testing, thus making it possible to test a 



variety kinds of printed circuit board at a reduced cost. 
[0041] As this invention may be mbodied in sev- 
eral, forms without departing from the spirit of essential 
characteristics thereof, the foregoing embodiment is 

5 therefore illustrative and not restrictive, since the scope 
of the invention is defined by the appended claims 
rather than by the description preceding them, and all 
changes that fall within metes and bounds of the claims, 
or equivalence of such metes and bounds are therefore 

w intended to embraced by the claims. 

Claims 

1. A printed circuit board testing apparatus compris- 
15 ing: 

a table for supporting a printed circuit board 
formed with a circuit pattern thereon; and 
a test head holding portion for holding a dedi- 
20 cated test head and a versatile-use test head in 

such a position as to face the circuit board sup- 
ported on the table, the dedicated test head 
including a plurality of fixed contacts, and the 
versatile-use test head including a pair of mov- 
25 able contacts movable independently from 

each other. 

2. A printed circuit board testing apparatus according 
to claim 1, wherein the test head holding portion 

30 includes a test head driving mechanism provided 
with a holder member operable to selectively hold 
either of the dedicated test head and the versatile- 
use test head for moving the held test head relative 
to the printed circuit board., 

35 

3. A printed circuit board testing apparatus according 
to claim 2, wherein the test head driving mecha- 
nism includes: 

40 an X-driver section for driving the held test 

head in an X-direction; 

a Y-d river section for driving the held test head 
in a Y- direction; 

a Z-driver section for driving the held test head 
45 in a Z-direction perpendicularly intersecting the 

printed circuit board; and 
a e -driver section for turning the held test head 
about the Z-direction. 

so 4. A printed circuit board testing apparatus according 
to claim 3, wherein the versatile-use test head 
includes a pair of driver units for driving the pair of 
movable contacts, respectively, each driver unit 
being provided with: 

55 

an X-driver section for driving the contact in an 
X-direction; 

a Y-driver section for driving the contact in a Y- 
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direction; and 

a Z-driver section for driving the contact in a Z- 
direction perpendicularly intersecting the 
printed circuit board. 

A printed circuit board testing apparatus according 
to claim 1, wherein the versatile-use test head 
includes a pair of driver units for driving the pair of 
movable contacts, respectively, each driver unit 
being provided with: 

an X-driver section for driving the contact in an 
X-direction; 

a Y-d river section for driving the contact in a Y- 
direction; and 

a Z-driver section for driving the contact in a Z- 
direction perpendicularly intersecting the 
printed circuit board. 

A printed circuit board testing apparatus according 
to claim 1, wherein the test head holding portion 
includes: 

an upper test head holder unit for holding one 
of the dedicated test head and versatile-use 
test head in such a position as to face an upper 
surface of the printed circuit board; and 
a lower test head holder unit for holding one of 
the dedicated test head and versatile-use test 
head in such a position as to face a lower sur- 
face of the printed circuit board. 

A printed circuit board testing apparatus according 
to claim 6, wherein each of the upper and lower test 
heads includes a test head driving mechanism pro- 
vided with a holder member operable to selectively 
hold either of the dedicated test head and the ver- 
satile-use test head for moving the held test head 
relative to the printed circuit board. 

A printed circuit board testing apparatus according 
to claim 7, wherein the test head driving mecha- 
nism includes: 
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being provided with: 

an X-driver section for driving the contact in an 
X-direction; 

a Y- driver section for driving the contact in a Y- 
direction; and 

a Z-driver section for driving the contact in a Z- 
direction perpendicularly intersecting the 
printed circuit board. 



an X-driver section for driving the held test 
head in an X-direction; 

a Y-driver section for driving the held test head 
in a Y-direction; 

a Z-driver section for driving the held test head 
in a Z-direction perpendicularly intersecting the 
printed circuit board; and 
a 6 -driver section for turning the held test head 
about the Z-direction. 
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A printed circuit board testing apparatus according 
to claim 8, wherein the versatile-use test head 
includes a pair of driver units for driving the pair of 
movable contacts, respectively, each driver unit 
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